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MEMORANDUM 

TO: Mr. W. Bidell, 

Assistant Deputv Minister, 
Regional Operations and 
Laboratories Division. 

FROM: David W. Dalman, 
Chairinan , 
Remote Sensing Committee. 

SUBJECT: REPORT NO. 2 "PROPOSED SCHEDULES FOR 
TASK 1 AND TASK 2" 



As requested at our meeting on 81 02 11, the Remote 
Sensing Committee held a series of meetings to prepare 
schedules of cost and effort for completing Task 1 and 
Task 2. The attached report presents the schedules. 

Task 1 and Task 2 will provide a case study, a catalogue 
of data requirements and a catalogue of MOE's remote 
sensing experiences and capabilities. Collectively, 
these will provide the necessary background information 
to assess the contribution which remote sensing 
technology can make to the Ministry of the Environment's 
activities and provide a basis for considering 
organizational needs to effectively implement remote 
sensing techniques. In addition, it is expected that 
this information will be valuable for making decisions 
concerned with maintaining or improving present levels 
of service using remote sensing technology, particularly 
when faced with increasing constraints. 

The Remote Sensing Committee estimates that to complete 
Task 1 and Task 2 concurrently, approximately 2 man 
years and approximately $3000 will be required. These 
cost estimates do not include salaries and support 
costs . 

The implementation of this report was designed to be 
flexible. A variety of options are available for 
completing the task either internally or external to 
MOE, or a combination of both. However, the Remote 
Sensing Committee recommends that: 
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1. Task 1 and Task 2 be carried out concurrently 
accordinq to this report? 

2. Task 1 and Task 2 be completed using MOE staff? 

3. One MOE staff member be engaged full time for 
approximately 1 year to complete the tasks and be 
provided with expenses and the necessary resources 
to employ one assistant; and 

4. An Advisory Committee be formed using representa- 
tives from Head Office Branches, Regional 
Operations and other Ministries to meet as 
required. 

It was noted by Mr. A. Castel during a meeting of MOE's 
policy Committee, 81 04 22, that some of Task 2 may have 
been completed by MOE in 1973 during the formation of 
the Ontario Centre for Remote Sensing. I have 
established that this information will not affect our 
estimates for Task 2 as it is out-dated and contains 
insufficient detail. However, the information will be 
useful for documenting MOE's experience with remote 
sensing. 

We would be pleased to discuss this report with you. If 
we can be of further assistance, please do not hesitate 
to contact us. 
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REPORT NO. 2 

REMOTE SENSING FOR THE MINISTRY OF THE ENVIRONMENT 



"PROPOSED SCHEDULES FOR TASK 1 7UJD TASK 2" 



prepared by 

MOE ' s Remote Sensing Committee 

April, 1981 



(i) 



In January, 1981, MOE's Remote Sensinq Connittee prepared 
a Study Outline, "Remote Sensinq for the Ministry of the 
Fnvironnent", for considerina the utility of remote 
sensinq techniaues to MOF ' s proqrams. The Study Outline 
v;as accepted in principle and Mr. Pidell renuested that 
detailed schedules be prepared for the two tasks which are 
suitable for immediate implementation. The two tasks are; 

1, ;\pply existing remote sensinq technioues to an on- 
qoinq MOE activity (case studv); and 

2. Review present situation for usina remote sensino in 

nop. 

This report, prepared by MOF ' s Remote Sensinq Conrittee, 
presents detailed estimates of cost and effort to complete 
Task 1 and Task 2. 

Por Task 1 (case study) the Comrnittee recommends that 
monitorinq the Peardmbre Industrial Uaste Disposal Site be 
used to evaluate the application of existing remote sens- 
inq techniques to an on-qoina MOF activity. It is estima- 
ted that the case study will cost approximately S1500 and 
require 72 man/days over a period of 31 weeks to complete. 
The Conmittee estimates that the cost for Task 2 will be 
approxinatelv $1200 and require 319 man/days over a period 
of 59 weeks to complete. 

Therefore, to complete Task 1 and Task 2 accordinq to the 
Studv Outline and this report, the costs and effort 
required are estimated to be approximately $3,000.00 and 
2 man/years. These cost estimates do not include salaries 
or support costs . 

The completion of Task 1 and Task 2 will provide the 
necessary backnround information to assess the contribu- 
tion which remote sensinq can make to fnp's activities and 
provide a basis for considerino orqani zat iona 1 needs to 
effectively implement remote sensino techniques. In 
addition, it is expected that this information will be 
valuable for makinq decisions concerned with maintaininq 
or improving present levels of service usinq remote 
sensinq technoloqv, particularly v;hen faced with 
increasinp constraints. 

The implementation of this report is desiqned to be 
flexible. Iiowever, the Remote Sensinq Committee 

recommends that: 

1. Task 1 and Task 2 be carried out concurrentlv accord- 
inq to this report; 

2. Task 1 and Task 2 be completed usinq MOF staff; 

3. One MOF staff member he enqaged full-time for approx- 
inatelv 1 year to complete the tasks and be provided 
with expenses and the necessary resources to emolov 
one assistant; and, 

4. An Advisory Committee be formed usinq representatives 
from Head Office Branches, Regional Operations and 
other Ministries to meet as required. 
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INTRODUCTION ; 

In January, 1981, MOE ' s Remote Sensing Committee prepared 
a Study Outline, "Remote Sensing for the Ministry of the 
Environment", for consideration by Mr. W. Bidell, 
Assistant Deputy Minister, Regional Operations and 
Labortitories Division. Mr. Bidell accepted the Study 
Outline in principle and requested that the Remote Sensing 
Committee meet again to prepare detailed schedules for 
cost and effort required to: 

1. Condyct a case study applying remote sensing 
techniques to one MOE project (Task 1); and 

2. to survey and cataloque MOE ' s program requirements 
and remote sensing capabilities {Task 2). 

The following report presents detailed schedules of cost 
and effort required to complete Task 1 and Task 2. 



TASK 1 : REMOTE SENSING CASE STUDY 
INTRODUCTION : 

The purpose of Task 1 is to demonstrate the capabilities 
of operational remote sensing techniques for one MOE 
project and to assess the ability of the Ministry of the 
Environment to implement these techniques. As stated in 
the Study Outline (Rl 01), this task reguires a case study 
on applying operational remote sensing techniques to an 
on-going MOE program. Then, introduce remote sensing to 
this area, if the results are favourable. 
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SELFCTION OF A CASF STUDY ; 

The possibilities considered by the Remote Pensinn 
Compictee for a case study included nonitorinq of 
municipal or industrial landfill sites and transfer 
stations, najor industrial effluent discharaes, air 
pollution problem areas, and sources of cberical 
contamination of nroundwater. The criteria used for 
selecting the project included the followinq: 

proven operational renote sensinq capabilities must 
toe available within MOF ; 
- MOF proqrar^ of connon concern to all Peqions; 
high level of public and MOF concern; 
readily available site{s) for case studv; 
MOF should be aware of the environnental problem; 
the project should be on-qoina or previously examined 
by MOF, to facilitate cost comparisons; 
the project should be capable of full study within 
6-8 months. 

The Committee generally agreed that the concerns v/hich 
best meet the purpose and criteria for the project, are 
monitoring major industrial effluent discharges and 
monitoring industrial waste disposal sites. 

Ke commendation : Monitoring industrial waste disposal 
sites is recommended by the Oommittee due to the qreater 
level of interest in and reauests for this tvpe of remote 
sensing application and a nreater possibilitv for 
obtaining data for cost conparisons. 



PITE SE1,FC:^I0N: 



At least three possible sites are available for nonitorinn 
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industrial waste disposal usina renote sensing techniques. 
These include: 

1. Beardmorc (Division of ranada Packers) disposal site, 
Halton lUlls, Ontario 

2. Walker Brothers Site in Pt. Catharines, Ontario 

3. A sample (three sites) in Central and/or Uest-Central 
Regions identified in the Industrial Waste Site 
Identification Studv. 

The ronnittee believes that the selected site should he 
close to Toronto to mininize travel and should provide the 
piaxinuFi opportunity for demonstrat inq the utility of re- 
note sensinn techniques. Therefore, the site should have 
a variety of problems, both existina and potential, to 
which remote sensinq techninues can be aDplied. In addi- 
tion, r^or: should clearly benefit as a result of informa- 
tion qenerated in this case study. 

Peconmendation : "^he Peardmore site b^st meets the 
Committee's criteria and is recommended for the remote 
sensinq case study. However, due to the similar size of 
the sites and their proximity to Toronto, all sites are in 
the same ranqe of costs, 

SUMriARY OF SCF-TFDrr.FS FOP ^/^SK 1 : 

Appendix 1 presents the schedules of cost and effort along 
with a detailed method and flow chart for Task 1. It is 
estimated that a case study usinq the Peardmore industrial 
waste disposal site will cost approximately SI, 415. 00 and 
reauire 54 man/days to complete. In addition, approxi- 
mately 18 man/davs of Peaional Office staff time will be 
renuired in support of the case studv (Refer t-o Table 1). 
The total duration of the project will be approximately 31 
weeks. These cost estimates do not include salaries or 
support costs. 



- 4 



TASK 2; RFVIEW RFMO'r^F SPnSING PrTFTATION 



INTRODUCTION: 



The purpose of Task 2 is to provide a basis for nakinq 
decisions concerninq the application of remote sensinn to 
MOE's programs and to implement suitable renote sensinb 
techniaues throuahout the ninistrv. To fulfill this 
purpose, the Study Outline (Paqes 13 and 15) identified 
twelve activities that can be grouped into three parts for 
the preparation of detailed procedures, schedules and 
estimates. "^hese oarts are: 

IMVEUTORY : 

1. Purvey technical reauirenents of HOF proqrans; 

2. Survey and catalogue existing fOF utilization, capa- 
bilities and capacities for using renote sensing 
techniques; 

3. Analyze and document previous renote sensinn 
experiences of nOE; 

EVALUATION ; 

4. Match existing requirenents with existing 
capabilites; 

5. Identify potential benefits and costs; 

IMPr.EMFriTATION : 

6. Re-affirn existinq uses of remote sensing 
techniaues; 
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7. Prepare quidelines for basic applications of remote 
sensing techniques; 

8. Introduce additional under-iit i I i:^ed applications to 
achieve the basic level of use; 

'9. Identify any additional operational renote sensina 
techniques; 

10. Oevelop technical procedures for utilisation of 
remote senf^inq techniques to the operational level; 

11. Assess orqani zat ional needs; and 

12. Tmplenent remote sensinq to full capabilities at 
MOE . 

The inventory, evaluation and inplenentat ion activities 
are interdependent. The experience at MTC indicates that 
the inventorv is a pre-renu isi tc'' to the subsequent activi- 
ties and, to a verv laroe extent, affects the costs and 
effort required to conplete the subseauent activities. 
Consequently detailed procedures and schedules of costs 
and effort are provided onlv for the inventory activities. 
However, to provide sone indication, of cost and effort, 
an estimate is attempted for the evaluation activities. 

Upon conpletion of the evaluation, a decision is renuired 
on whether to proceed with implement inq beneficial 
applications of renote sensinq. Also, at this time it 
will be possible to prepare reliable estimates for costs 
and effort to implement the results of Task 2. 

SUMMARY OF TAFK 2 ; 

Appendix 2 presents the analvsis of cost and effort alonq 
with a detailed method and flow chart for the inventorv 
and evaluation activities for "^ask 2. Appendix 3 contains 
an example of a questionnaire which could be used for the 
survevs. 
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It is estinated that the cost for the inventorv 
and evaluation would he approxinately SI, 200. 00. This 
permits one visit to each Reaion to follow-uD the results 
of the surveys. It is also estinated that approximately 
29 2 man/days will be required for the Study Tean to 
complete the inventory and evaluation. An additional 27 
man/days of Regional and Head Office staff time would be 
required in support of Task 2. Approxinately, a 59 week 
period would be required to complete the inventory and 
evaluation activities. If suitably compiled information 
or more efficient means of collecting information are 
identified, some savinas in nan/days may be possible. 
These cost estimates do not include salaries or support 
costs. 



FXPECTFn PFSULTS FOP TASK 1 AND '^hSK 2 ; 

Task 1 and Task 2 will provide a case studv, a catalogue 
of data requirements and a cataloque of MOF's remote 
sensinq experiences and capabilities. Collect ivelv, these 
will provide the necessary background information to 
determine what remote sensinq can do for the Hinistrv of 
the Environment and provide a basis for considering 
organizational needs to effectively implement remote 
sensinq techniques. Completion of Task 1 and Task 2 will 
also assist managers in identifying potential areas for 
remote sensing research. 

Case Study ; 

The case study will demonstrate the capabilities and 
identify the limitations for using remote sensing 
techniques (aerial photography) to monitor industrial 
waste disposal sites. Costs and benefits will be 
evaluated and compared to present methods of monitorina 



and some of the potential difficulties in inplenent inq 
remotG sensinq on a routine basis for Fionitorinq 
industrial waste dispo^^al sites will be identified.. 

rataloque of Data Regu i renent^ ; 

The catalogue of MOF's data reoLi irercnts will enable the 
identification of opportunities for using remote sensinq 
techniaues, identifv areas for potential remote sensina 
t-ggearch and provide a basis for assessinq the utility of 
nev; or unproyen remote sensors. 

Catalogue of Fxperiences and Capabilities : 

The catalogue of nOF's renotc sensinq experiences and 
capabilities will ensure that proven applications of 
remote sensinq techniques to nOF's activities are 
identified. This will help to avoid duplication and 
facilitate exchange of this experience among all f'OF 
Pranches and Regions. 

Cataloquinq nOF's remote sensing capabilities will assist 
in identifying under-ut i 1 i Tied applications and provide a 
basis for assessing orqaniza tional needs. In addition, 
some of the benefits and costs of using remote sensinq 
techniques for nOF's activities will be assessed to 
identifv effective and efficient remote sensing 
)1 icat ions . 



Tt is expected that upon completion of Task 1 and '^ask 2, 
managers will know what contribution operational remote 
sensing technology can make to MOF's activities. "^his 
information will be valuable for making d&cisions 
concerned with maintaininq or improvinq present levels of 
service, particularly when faced with increasinq 
constraints . 
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CONSIDERATIONS FOP IMPLFMENTiriG ^APK 1 AND TAPK 2 : 

First, it is inportant to enphasize that the Connittee has 
made estimates of effort and costs for completinn Task 1 
and Task 2, The Comnittee is confident of the estinates 
for Task 1, However, there is less control over 'T'ask 2 
and difficulties in collectino information nav be 
encountered. These difficulties could result nrinarilv in 
increases in tine due to availability of staff durinq the 
field season, and suitable mechanisns for collectino the 
information. In this situation, the estinates could be 
low. Alternatively, a source of data may be discovered 
which would expedite the surveys. In this situation, the 
estimates could be high. 

Second, there is flexibility in how the tasks can be 
implemented. Some activities can be oerformed 
independentlv without reference to the particular task. 
It may also be possible to carry out the tasks 
sequentially rather than concucrentlv. However, this n>ay 
not be advisable. 

Third, there is considerable choice in assiqning the vjork 
required to complete Task 1 and Task 2. For example, the 
tasks could be completed internally bv MOF staff or 
externally by the Ontario Government's experts at OCPS , or 
by universities or by consultants. Combinations are also 
possible. For example MOF staff could facilitate data 
collection, but compilation and analysis could be 
completed externally. 

In addition, there are a varietv of possibilities for 
completinq the tasks usinq HOF personnel. For example, an 
"Advisory Committee" with experts from each Head Office 



Q ~ 



F^ranch coulfi be forneri to collect the infornation and 
oversee the coripilation and analysis and the case study. 
Also, one nOF qroup or individual could be qiven 
rcspons ibil i tv to conplete the tasks usinq the Study 
Outline and this report as, terns of reference . 

As a quideline, it is preferrahle that those who carry out 
the tasks be faniliar with renote sensinq techninues and 
have an overview of f'OF's proqran reou irenents . These? 
characteristics will facilitate inforr^tion collection and 
pi.aintain a favourable bias towards f'OP's needs. 

Final Iv, a suminarv of costs and effort can be produced as 
follows: 

Add it ional 
Fxponses Study '^ean fanpower 

Task 1 $1,415.00 S4 + 18 (Peqions) = 72 

Task 2 SI, 200. 00 292 + 27 (f'ead Office 

and Regions) = 319 

Total S2,615.00 346 nan/ + 45 nan/ = 391 

days days man/days 

The sunnary indicates that approximatelv 2 nan/years and 
$3,000.00 will be reauired to conplete ""ask 1 and Task 2. 
If the tasks were cornpleted senuent ia 1 ly, it would take 
one individual approxinatelv two years to conplete the 
tasks. Alternatively, tv?o individuals would be required 
to confilete the tasks concurrently in one year. To reduce 
the nanpower demand on MOP, a person on contract could be 
eiaploved to assist one MOF staff nenber, or a student 
assistant could be hired under the Fxperience Pronran 
and/or throuqh a Hniversity Co-operative Proqran. 
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RRCOPir^FNDATIONS ; 

The Remote Sensinq rommittee feels that it is to the 
advantage of MOE to carrv out '"ask 1 and Task 2 usina 
primarily MOE staff. In addition, these tasks should 
proceed concurrentlv as recomnended in the Ptudv Outline. 
Therefore, it is reconmended that: 

1. Task 1 and Task 2 be carried out concurrentlv 
according to this report; 

2. Task 1 and Task 2 he coFipleted usino fiOF staff; 

3. One nOE staff menber be enqaaed full- tine for 
approximatelv one year to conplete the tasks and be 
provided with expenses and the necessary resources to 
employ one assistant; and 

4. An Advisory Committee he formed usinq representat i ves 
from Head Office Hranches, Pecfional Operations and 
other Ministries to neet as required. 



APPENDIX 1 



DETAILED SCHEDULES FOR TASK 1 
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'APK 1: TASF PTUDY 



The purpose of this case study is to tlerionstrate the 
culpabilities of operational rer^ote sensinn techninues for 
nonitorinq industrial waste disposal sites.. 



OPJFCTIVFP FOP CASF STHPY; 



1. '^o identify the present characteristics and use of 
the site; 

2. To identify any potential env ironnental concerns 
related tO' the site; 

3. To conpare the costs and benefits of collectinn 
information using remote sensinn techniaues vith 
conventional methods; and, 

4. To identify anv potential problems for nop in 
implenentinq remote sensinri techninues for this 
appli cation.. 



M FTHOP ; 

The follovjinq activities are required to complete the case 
gtudy ; 

1. Identify the data requirenents of the Ministry of the 
Environment for the project selected. 

2. Identify the potential costs and benefits of usinq 
remote sensing techniaues to collect this data., 

3. Pis cuss project with field staff. 
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4. Acquire aerial photographic coveracre* of the siter 

(a) archival photography - from existing photography 
(various sources) 

( b) up-to-date photography - to be obtained by MOE 

oblique photography using colour and colour 
infrared films in spring and mid-summer. 

5. Interpret photography acquired to provide a 
chronological description of the site and an 
interpolation of conditions between the years in 
which the photography was flown. A series of 
overlays will be produced to depict the site 
conditions and also the changes. The following items 
are the miniinum that can be provided: 

(a) spatial extent of site 

(b) type of use 

(c) site activities 

(d) materials being disposed 

(e) volume of waste deposited 

(f) site conditions and potential environmental 
concerns (eg. surface run-off, leachates, 
vegetation stress etc. ) . 



All aerial photographic coverage will be stereoscopic, 
where available. This is an operational requirement in 
order to maximize the capabilities of this remote 
sensing technique. Additional details and up-to-date 
measurements are available using vertical metric 
photography. However, for the purposes of this case 
study, this capability can be demonstrated using 
archival photography. 
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6. Conduct selective and limited field investigation to 
verify observations. 

7. Provide information to field staff and discuss 
findings with fhem. 

8. Evaluate the capabilities of rerpote sensing 
techniques and calculate the actual costs and 
benefits of using remote sensing techniques. 

9. Determine the implications for MOE of implementing 
remote sensing techniques for this application. 

10. Prepare final report. 

11. Develop guidelines for implementing remote sensing 
techniques for monitorinc industrial waste disposal 
sites. 



TABLE 1 
TASK 1 



ESTIMATE OF COST AND EFFORT 



Activity 

1. Identify data requirements 

2. Identify potential costs and benefits 

3. Discuss with field staff 

4. Acquire and interpret archival aerial 
photography 

5. Acquire and interpret remotely sensed 
data 

colour and colour infrared aerial 
photography 

6. Field check 

7. Discuss with field staff 

8. Calculate actual costs and benefits 

9. Determine implications for MOE 

10. Prepare final report 

11. Develop guidelines 

12. Contingency 



Man/ Days 
Study Team. Region 



2 

2 
1 



2S 



Duration 



2 1 week 

1 2 weeks 
1. 1 week 

2 6 weeks 



2 


2 


1 


week 


1 


1 


1 


week 


1 








1 


1 


1 


week 


12 


4 


6 


weeks 


1 








5 


2 







COST 

Materials/Travel 



$300.00 



18 weeks $800.00 



$30.00 



$60.00 

$30.00 

$30.00 
$150.00 $15.00 



TOTAL 



54 



18 



$1250.00 $165.00 



FIGURE 1 



DURATION FOH TASK 1 



ActivjLty/Week 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 



J:* 

4. 

5.. 

e. 

7- 

8/9. 

10/11, 



•tn? 
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FIGURE 2 



FLOVT CHART FOR TASK 1 
MONITORING INDUSTRIAL WASTE DISPOSAL SITES 



Identify Data Requirements 



^ 



Identify Potential Costs & Benefits 
of using Remote Sensing 



1 



Discuss 


proposed 


Study 


with 


Field 


Staff 




- to revievv 


' "history 


of 


site 


- to confirm 


data 


requirements 



1 



Acquire Archival Aerial Photographs 



Interpret Archival Aerial Photographs 

- produce overlays for various 

time periods 

- identify data requirements 

on overlays 

- identify environment problem areas 



T 



Review Archival Remote Sensing 
Information with Field Staff 
- to confirm interpretation 



T 



Acquire Remote Sensing Data 

- schedule remote sensing field work 
- arrange for aircraft, personnel 

equipment, etc. 
- carry out remote sensing field work 

- process film /retrieve photographs 



1 



Interpret Re 


mote 


Sensing 


Data 


- proc" 


uce 


overlays 




- identify 


data 


requirements | 


on 


over 


lays 





1 



Review Remote Sensing Information 
with Field Staff 
- Field inspections to verify results 



T 



Calculate Actual Costs and Benefits 
of Using Remote Sensing 



i 




Prepare Final Report 




i 




Develop guidelines for using 
Remote Sensing Techniques 



APPENDIX 2 



DETAILED SCHEDULE? FOR TASK 2 
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TASK 2: Review Renote S ensing Situation 



The purpose of Task 2 is to provide a basis for nakinq 
decisions concerninq the application of remote sensing to 
J^OE's programs. 



OPJECTIVFS rOR TASK 2: 
INVENTORY : 

1. To survey the technical requirenents of MOE 's organi- 
zational units; 

2. TO conpile and catalogue this information; 

3. To survey the existing degree of remote sensing util- 
ization and MOE's capabilities and capacities; 

4. To conpile and cataloque this information? 

5. To analyze and document MOE's previous remote sensing 
experience; 

FVAU'ATION ; 

i. To match existing requ i rements with existinq 

capabi lit ies ; 
7. To identify potential costs and benefits. 

METHOD ; 

The followinq activities are required to complete Task 2: 

INVFNTOPY : 

1. Develop data collection forms to be used in surveys; 
a) identify priority of programs and develop list of 
organizational units; 
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b) design forn and prepare instructions to survey 
fiOE's technical requirements and remote sensinq 
util ization; 

c) Select trial prograns and draft required 
rnemorandaj 

d} conduct trial use of forms and instructions with 
Central and West-Central Region; 

e) refine and finalize forms; 

f) design tabulation forns to record and coinpile 
results of survey? 

q) conduct trial use of tabulation forns; 
b) refine and finalize tabulation forms. 

2, Prepare memorandun on behalf of Senior Management to 
request co-operation in survev; 

3, Distribute forms to various organizational units; 

4, Respond to enquiries from recipients of forms; 
3, Analyze and tabulate information received from 

organizational units; 

6. Follow-up and clarifv responses; 

7, Identify organizational units with previous and 
potential remote sensing experience; 

8* Contact organizational units and document remote 
sensing experiences; 

9. Compile, analyze and document information from steps 
5, 6, and 8; 

10. Document successes and failures of remote sensinq 
appl ications; 

11. Prepare report; 

EVALUATION ; 

12. Review results of Part 1 and design detailed method- 
ology for Part 2; 

13. Match existinq reauirements with existing remote 
sensinq capabilities and capacities of MOF; 

14. Identify potential benefits and costs of using 
remote sensing techniques. 

15. Prepare report. 



30 

I 
1 

60 



40 



ACTIVITY 

PART 1 

L. Develop & Test 
Survey Metborls 

2. T^repare memoranda 

3. Distribute forns 

4. Respond to Enquiries 

5. Analyze f< Tabulate 
Information 

6. Follow-up to clarify 
in formation 

7. Identify units with 
remote sensing 
experience 

B. Col loot data an 
remote sensing 
experience 

9. Compilation & 
Ana lysis 

10. Doeumerit refnote 
sensina experience 

11. Prepare report 
PAPT 2 



12. Review results and If. 
desiqn methodology 

13. Match requirements/ ,20 
capabilities 

14. Identify potential 30 
benefits and costs 

15. Prepare report 20 
TOTAL 292 



TASK 2 
rFTIF'ATE OF CCST AND FFFOPT 

STUDY REGIONAL & 

Th;A.M HI^AD OFFICE DDPATIOtl 



50 



16 



10 weeVs 

1 week 
:1 weelii 
4 v^eeks 
1 2 weeks 

4 weeks 

1 weeV. 

12 weeks 

^ weeks 

3 weeks 

4 weeks 
Ti weeks 
4 weeks 



TRAVEL COS': 



I 



51,200.00 



27 



Si ,200.00 



PUlJATIDtJ roe tASit i: 



Art ivlty/Weefc 

1 ? J 4 5 6 -^ 

1 

.3. 



11 12 il .14 15 16 17 IB 1,9 20 :3! 2:2 23 i< IS 26 27 28 Jffi JP 31 33 W « n ;3» Jl M, » 40 31 4.^: il- ;44 45 4* 4 7 AP. 40 W t;! ^s =,4 =4 w 5« « 5^, -J., ^p. 



6, 

-?: 

*', 

PABT 1 
12. 



14. 

i; . 
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FIGURE A 

FLOVI CHART TOR TASK 2, PAPT5 1 ANt? J 
PfcBT I 



Obtain listinq of 
MOE oruianiztition 
units 



Prepare niet*K3 on 
behalf of monaqement 
to inform staff 



I 



rrtii'r'fiijros for 
Part I 



tJetailed procedures 
Approved 



yes 



Work aagi^nr'ent ■rtnd 
al location of 
Pesources 



NDe f e r all 
subsequent 
activitipfi J, 



yes 



Deve lop quest i onna ire 



Trial Run 

1 



Refine quest ionrirtire 
and final i z.e 



Distribute 
quest iontia i re 



Besponf? to 
enqiii ries 



Retreive returns 



Analyse returns 



X 



Follow- up for 
clarification 



compi le rea\i 1 te 
ini t ial st aoe 



h 



Identify orqanizat ionU 

u ni ts w>i i ch haV« 
applied Betnote Renainti 



Approval to conduct no 
interviews with above 



compile an<1 
^iocument ini tia 1 
results 



Discussions helt' f^»r 
elaboration on remote 
.sens inQ ut i 1 izat ion 



Compile and analyze 
detai led in format ion 
obtained 



S esulta i Tahdlntion of MO^T 
ata reqit !r*?Tnents, present, 
methcjHs of acqnlBi t ion , 
pre limi nary in format ion on 
existinci utilisation of ren*ot e 
sonslng 



Fvaluate suecessea antl 
failures 



Prepare report on total 
findings 



Present results and 
reconment^at Lone 



Rgaulta: 1 ) cata I ooue of Mor 
data requi rement s , metViodp of 
data aequifii t ion. 
2) catalocTue of MCE remote 
^sensina experience ( document 
success ono fa i lures ) and 
capabil it ies , 



Accept recorranendat ions 

r yea 
PART 2 

. 4 



Defer suboecruent 
activities 



Develop Detailed 
Methodology for Part 7 



Mat ch existing Reinot e 
Senginq wi th M .0. E. 
requi remgnts 



I 



Ifient 

hene 



tify potential 
fits anrt costs 



Prepare report 



Rpsyl|S ; Identification of HOF 
activvtiea where R*!Tnote Fenaina 
can he ^ppl left wlt> present 
resources . 



APPENDIX 3 



EXAMPLE OF OUBSTIONNAI RE 
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EXAMPLE OF QUFSTIONNfilRE TO BE SFNT 
TO FACH OPGANI7;ATIO^TAL UNIT 



PROGRAM : VJASTE MANAGEMENT 

FUR PROGRAM : HAULED LIQUID INDUSTRIAL TOPTE 

Activity: Disposal 



Item: Leachate 



A. Data Requirements 

1. Inventory of objects/features/conditions 

2. Detecting chanaps in objects/features/conditions 

3. Minimum size to be observed 

A . Minimum change to be observed 

5. Vhen is above data required 



R, Data Collected 

1 . How collected 

2. When: time of day 

month 

3. How Often 

4. Collected by: 

C. Data Recording & Presentation 

1 . What is used? 

2 . How? 



Ex istino 



Prefered 



D. 



ReiTcte Sensina Utilization 



1. Never used in this activity 

2. Has been used. Results were 

(a) successful 

(b) partially successful 

(c) unsuccessful 

3. Presently in use 

(a) as standard procedure 

(b) occasionally 
( c ) by wh on 

(d) equipment used 

(e) support services from 

complete'd by: Name ^^^__^_^____ 



cbeclr 

( ) 

( ) 

{ ) 

( ) 

( ) 

( ) 



0:rgani2ed Unit 



Date 



2 
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